Relationship between cellular shape and receptor-mediated endocytosis: an ultrastructural and morphometric study in rat Kupffer cells.
The relationship between cellular shape (i.e., size, volume, presence of microvilli, pseudopodia, flat or round shape) and receptor-mediated endocytotic activities (i.e., binding and internalization) was investigated using intact liver as well as freshly isolated Kupffer cells and Kupffer cells in culture. The morphological features of Kupffer cells were reconstructed by three-dimensional analysis from in situ experiments and by densitometric analysis of cells in suspension and in culture. By morphometry at the ultrastructural level, different cellular shapes were compared with the respective capacities for binding and internalization of glycoproteins with terminal galactosyl residues. The number of asialoglycoprotein-gold particles bound to the cell surface or internalized into endosomes was calculated. Our data show that differences in cellular shape, mainly related to the reduction of projection and microvilli and to the roundness of cell surface, accompany modulation of galactose-specific receptors in rat Kupffer cells, thus supporting the hypothesis that cell morphology is affected by endocytic activities. In fact, the progressive reduction in microvilli projections and cellular roundness is paralleled by the progressive decrement of both binding and uptake capacity from in situ, freshly isolated and cultured Kupffer cells.